The behaviour and performance of complex metallic materials (e.g., advanced high strength steel and dual phase Ti alloys) are acknowledged to be multi-scale in nature and to rely on the details of the threedimensional morphology, chemistry and crystallography at the meso-scale level and on macro-scale level geometry and boundary and loading conditions. As those materials often contain a multi-phase and complicated microstructure, it is difficult to fully characterise a material's deformation behaviour with conventional macro-scale testing. Recently, a small-scale testing method has been developed to investigate the local deformation behaviour of metallic materials based on the following core techniques: portable nanoindenation platform for providing a high resolved load-displacement system, focused ion beam (FIB) for fabricating a small-scale geometric specimen and electron backscatter diffraction (EBSD) for characterising microstructure and crystallographic orientation. This method has been combined with further high resolution techniques including HR-EBSD and X-ray micro-Laue diffraction, providing us a rich understanding of the fundamental behaviour of materials on the level of the individual microstructural constituents and potentially strengthening our understanding of materials by relating macro-and micro-scale behaviour. In this review article, we describe the small-scale testing method and further high resolution techniques used to studying complex metallic materials. 
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and (b) EBSD pattern consisted of Kichuch band [36] . [26] , (b) Micro-doubly clamped beam [28] , Micro-double cantilever beam (DCBs) for (c) compression [30] and (e) wedging [29] test, also (d) Micro-pillar for splitting test [31] . Fig. 10 . In the equation (7) α is empirical constant and c is crack length. In the equation (8) σ c is fracture stress, a is crack length and F(a/b) is dimensionless shape factor that depends on sample geometry. In the (9) method, the fracture toughness is analyzed through the extended finite element analysis (XFEM). In the equation (10) l is width of specimen, e is the distance between the line of action of the load P, P c is critical load for crack extension and μ is the friction coefficient between flat punch indenter. In equation (11) γ is dimensionless coefficient, R is pillar radius and P c is critical load at failure. In equation (12) 
